Key indicators: single-crystal X-ray study; T = 180 K; mean (C-C) = 0.002 Å; R factor = 0.040; wR factor = 0.110; data-to-parameter ratio = 17.9.
The asymmetric unit of the title salt C 8 H 22 N 4 2+ Á2C 7 H 5 O 2 À , comprises two independent pairs of half a 2,2 0 -(piperazine-1,4-diyl)diethanaminium dication plus a benzoate anion. The dications are symmetrical and lie across crystallographic centres of inversion. The crystal structure was refined as a two-component pseudo-merohedral twin using the twin law 001 010 100 [he domain fractions are 0.8645 (8) and 0.1355 (8)]. The anions and cations are linked by N-HÁ Á ÁO hydrogen bonds and weak N-HÁ Á ÁO intermolecular interactions to form infinite two-dimensional networks parallel to [101] . The conformation adopted by the cation in the crystal structure is very similar to that adopted by the same cation in the structures of the 2-hydroxybenzoate [Cukrowski et al. (2012) . Acta Cryst, E68, o2387], the nitrate and the tetrahydrogen pentaborate salts.
Related literature
For the structures of the 2-hydroxybenzoate, the nitrate and the tetrahydrogen pentaborate salts of the 1,4-di(2-ammonioethyl)piperazine cation, see: Cukrowski et al. Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: The conformation adopted by the C 8 H 22 N 4 2+ cation in the crystal structure of 1 is very similar to the conformations adopted by the same cation in the crystal structures of the 2-hydroxybenzoate (Cukrowski, et al., 2012) , the nitrate (Junk & Smith, 2005) and the tetrahydrogenpentaborate (Jiang, et al., 2009 ) salts despite the differences in the size and shape of the anions in the various structures. were refined. All of the remaining H atoms were placed in their calculated positions and then refined using the riding model with Atom-H lengths of 0.95Å, (CH) or 0.99Å (CH 2 ). Isotropic displacement parameters for all hydrogen atoms were set to 1.20 times U eq of the parent atom. Symmetry codes: (iii) −x+1/2, y+1/2, −z+1/2; (iv) −x+1/2, y−1/2, −z+1/2; (v) −x+1/2, y+1/2, −z+3/2; (vi) x, y+1, z.
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